76, (9 146) = 297, and (9 148) = 300, where ( ) denotes the smallest value of for which there exists an [ ] binary code. We also present some codes of minimum distance 32 and some related codes.
Index Terms-Minimum-length bounds, optimal binary linear codes.
I. INTRODUCTION
Let F n 2 be the n-dimensional vector space over the Galois field F2 . The Hamming distance between two vectors of F n 2 is defined to be the number of coordinates in which they differ. A binary linear [n; k; d]-code is a k-dimensional linear subspace of F n 2 with a minimum distance d.
Let n(k; d) denote the smallest value of n for which an [n; k; d]-code exists. An [n(k; d); k; d] code is called optimal.
One of the central problems in algebraic coding theory is to determine n(k; d) for all values of k and d. A general lower bound on n(k; d) has been proved by Griesmer [9] . He showed that determined n(k; d) for k 6, van Tilborg [13] completed the case of k = 7 and Bouyukliev, Jaffe, and Vavrek [2] completed the case of
Although in recent years much effort has been spent on n(9; d), still many values remain unknown. Considerable progress has been made after the works of Dodunekov, Encheva, and Ivanov [7] , Bhandari and Garg [6] , and many others (refer to Brouwer [4] This correspondence contains four improvements of n(9; d). In Section II we prove the nonexistence of a code with parameters [69; 9; 32], i.e., n(9; 32) = 70. In Section III we present some new codes and thus prove that n(9; 34) 76, n(9; 146) = 297, and n(9; 148) = 300.
Section IV presents some optimal codes of minimum distance 32 and their related codes. (1) Definition: Let C be an [n; k; d]-code over F 2 , G be a generator matrix of C, and let c 2 C be a codeword of weight w. Then the residual code of C with respect to c, denoted by Res (C; c), is the code generated by the restriction of G to the columns where c has a zero entry. If only the weight w of c is of importance we will denote it by Res (C; w).
II. NONEXISTENCE OF
Lemma 1 [7] : Let C be an This implies wt (ui + uj) = 32 and wt (ui 3 uj) = 32. Similarly, we prove that wt (u 1 + u 2 + u 3 ) = 32. Hence, the vectors u 1 ; u 2 ; u 3 ; u 4 are linearly independent. We can fix the first three vectors u 1 ; u 2 ; u 3 without loss of generality, but for the fourth vector u4 we obtain two inequivalent possibilities; u We will try to fix a generator matrix of the code Res (C69; u1) depending on the vectors u 1 ; u 2 ; u 3 ; u 4 . Proof: By exhaustive search with the indicated restrictions we obtain the trees of extension. We obtain that there are [ An exhaustive search was done by a backtrack algorithm realized in the program EXTENSION. The running time was about 15 min on a Pentium 166 -MHz processor. More details can be found in [2] .
There exists a code with parameters [70; 9; 32] (see Section IV). Thus the following is true. 
III. EXISTENCE RESULTS
Theorem 3: n(9; 34) 76.
Proof: Using the method from [3] we construct a Theorem 4: n(9; 146) = 297 and n(9; 148) = 300.
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IV. SOME CODES OF MINIMUM DISTANCE 32 AND SOME RELATED CODES 
